Report  Documentation  Page 

Form  Approved 

0MB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1.  REPORT  DATE 

2005  2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2005  to  00-00-2005 

4.  TITLE  AND  SUBTITLE 

Deployable  Unmanned  Systems  for  Targeting,  Exploitation,  and 
Reconnaissance  (DUSTER) 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Naval  Research  Laboratory,Optical  Sciences  Division,4555  Overlook 
Avenue  SW,Washington,DC,20375 

8.  PEREORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIEICATION  OE:  17.  LIMITATION  OE 

ARSTRAUT 

18.  NUMBER  19a.  NAME  OE 

OE  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Sume  US 

unclassified  unclassified  unclassified  Report  (SAR) 

3 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Deployable  Unmanned  Systems 
FOR  Targeting,  Exploitation,  and 
Reconnaissance  (DUSTER) 

D.C.  Linne  von  Berg,  J.G.  Howard,  M.R.  Kruer, 

and  J.N.  Lee 

Optical  Sciences  Division 

Introduction:  The  Deployable  Unmanned 
Systems  For  Targeting,  Exploitation,  and  Reconnais¬ 
sance  (DUSTER)  program  is  developing  and  demon¬ 
strating  networked  ground  and  airborne  command, 
control,  exploitation,  and  dissemination  systems  for 
use  with  simultaneous,  multiple,  dissimilar,  tactical 
unmanned  aerial  vehicles  (UAVs).  The  initial  four 
key  goals  of  this  program  include  (1)  demonstration 
of  simultaneous  multiple  dissimilar  UAV  screen¬ 
ing  and  control  from  ground  and  airborne  control 
and  display  stations  (CADS);  (2)  development  of 
modular  reusable  digital  avionics  and  payloads  for 
small  tactical  UAV  systems;  (3)  demonstration  of  joint 
manned/unmanned  control  station  operation;  and  (4) 
demonstration  of  real-time  netcentric  dissemination 
and  relay  of  intelligence,  surveillance,  reconnaissance, 
and  targeting  (ISRT)  information.  The  purpose  of 
this  effort  is  to  develop  and  demonstrate  technolo¬ 
gies  that  will  enhance  the  military’s  ability  to  deploy, 
control,  exploit,  fuse,  and  disseminate  sensor  data  from 
various  manned  and  unmanned  systems  directly  to  the 
forward-deployed  forces  that  need  the  real-time  ISRT 
information. 

The  “Mother-ship”  Concept:  The  goal  of  the 
initial  phase  of  the  DUSTER  program  is  to  dem¬ 
onstrate  the  “mother-ship”  concept  of  using  a  single 
CADS  system  for  the  control,  exploitation,  and  dis¬ 
semination  of  information  from  both  onboard  manned 
sensors  and  multiple  remote  UAVs  simultaneously. 

The  sensor  systems  incorporated  into  the  control 
and  display  stations  include  visible  and  midwave 
infrared  (EO/MWIR)  panchromatic  sensors  and 
visible  through  short  wave  infrared  (VNIR-SWIR) 
hyperspectral  (HSI)  sensors  of  various  types  (includ¬ 
ing  step-stare,  push-broom,  whisk-broom,  and  video). 
The  data  received  by  CADS  from  the  onboard  or 
extended  airborne  UAVs  can  be  relayed  directly  to 
the  ground,  disseminated  to  an  airborne  relay  aircraft, 
or  exploited  onboard  the  mother-ship  platform  to 
provide  real-time  tracking  and  targeting  of  hard-to- 
find  and  mobile  targets.  Demonstrated  exploitation 
capabilities  include  real-time  screening,  construction 
of  a  geo-referenced  mosaic  image,  change  detection. 


stereo  imaging,  moving  target  tracking,  and  networked 
dissemination  to  distributed  exploitation  nodes  (man- 
pack,  ground  vehicle,  and  command  centers).  Use  of 
the  mother-ship  control  station  concept  allows  for 
more  rapid  exploitation  and  greater  dissemination 
range  from  individual  UAVs  to  a  given  ground  station 
or  command  center  than  was  previously  achievable. 
Additional  relay  capabilities,  such  as  sending  data  via 
satellite  communication  are  also  included.  As  Fig.  7 
shows  the  simultaneous  control  of  multiple  onboard 
and  UAV-based  sensor  from  the  common  control 
station  allows  controllers  and  imagery  exploiters  to 
retask,  exploit,  and  disseminate  data  and  intelligence 
information  from  each  sensor  in  real  time  while 
remaining  at  a  safe  stand-off  distance. 

Initial  System  Implementation  and  Real-time 
Flight  Demonstrations:  The  DUSTER  program 
is  leveraging  and  improving  existing  Navy  UAVs, 
sensors,  avionics,  and  data-link  technologies  and  is 
developing  a  single  CADS  system  that  can  be  hosted 
on  airborne,  shipboard,  and  mobile  ground  platforms 
for  use  with  both  manned  and  unmanned  sensor 
systems.  Existing  ground-launched  tactical  UAVs  (e.g.. 
Dragon  Eye/ATR,  Einder,  TERN,  etc.)  are  used  and 
the  UAV-provided  intelligence,  surveillance,  recon¬ 
naissance,  and  targeting  information  is  exploited  and 
disseminated  from  the  CADS  systems  over  various 
integrated  communication  links.  The  initial  configura¬ 
tion  of  the  DUSTER  system  was  demonstrated  during 
simultaneous,  multiple  UAV  flights  at  Aberdeen 
Proving  Ground  (Maryland)  in  June  2004  (using 
Einder  and  ATR  UAVs)  and  August  2004  (using 
TERN  and  ATR  UAVs).  A  final  Phase  I  demonstra¬ 
tion  was  performed  in  September  2004  in  Montana. 
For  this  demonstration,  the  Montana  National  Guard 
deployed  military  targets  and  the  ATR  and  TERN 
UAV  systems  transmitted  persistent  surveillance 
imagery  in  real  time  to  the  NRL-developed  Chevrolet 
Suburban-based  and  man-pack  CADS  units  (Eig.  8). 
The  exploited  data  were  subsequently  transmitted  over 
wireless  networks  and  satellite  communication  chan¬ 
nels  to  networked,  distributed  ground  stations  and 
command  centers.  Eigure  9  shows  the  video  imagery 
window,  real-time  video  imagery  mosaicing,  and 
situational  awareness  screen  provided  by  CADS.  These 
screens  indicate  the  instantaneous  field  of  view  of  the 
sensors,  the  total  imagery  history  of  the  flights,  and 
the  actual  location  of  the  UAVs  in  flight  overlaid  on 
DoD  imagery  and  mapping  databases. 

Summary  and  Acknowledgments:  The  initial 
flight  demonstrations  of  the  DUSTER  program  have 
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Simultaneous  Multiple  UAV 
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Exploitation 


FIGURE  7 

Mother-ship  concept:  simultaneous  control  of  multiple  onboard  and  UAV-based  sensors  from  the 
common  control  station. 


TERN  UAV  ATR/Dragon  Eye  UAV 


FIGURE  8 

DUSTER  September  2004  Montana  flight  demonstration. 
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FIGURE  9 

CADS  video,  mosaicing,  and  situational  av/areness  screens. 


shown  great  promise  for  the  mother-ship  concept  of 
controlling,  exploiting,  and  disseminating  simultane¬ 
ous,  multiple,  dissimilar  UAVs  and  ISRT  information 
from  a  common  control  and  display  station.  Signifi¬ 
cant  support  for  the  DUSTER  system  development 
and  demonstrations  was  provided  by  NRL  Codes 
5700  (Finder,  TERN  UAVs),  6100  (Dragon  Eye/ATR 


UAV),  8100  (Suburban  System  Integration),  and  the 
Space  Dynamics  Laboratory  (CADS  upgrades).  Future 
DUSTER  program  plans  include  development  of 
airborne-launched  UAVs  coupled  with  an  integrated 
CADS  system  on  the  NRL  P-3  and  potentially  other 
aircraft. 

[Sponsored  by  ONR] 
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